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@ SaffMy needle containers. 


@ A safefy adaf^ has a base 2 ounprlsed of a first section 2a which mates with the hub ^ of a needle 
68 and a second section 2B which mates with the snout of a syringe 60. A housing 14 is flexibly 
connected b> a shoulder 8 extending from the first section 2a, by means of a flexible web 12. After 
injection, or renfK>val of a bkxtd sample, the housing 14 is pivoted to envelope the needle 68 compl^^. 
The needle 68 Is locked within the housing 14 t)y at least one integral hook 40, 42, the needle 68 can not 
thereafter t>e exposed and the darker of accidental pricking by the needle 68 is eOirtinated. The dead 
space volume at the junction where the needle 68 is oonrtected to the syringe 60 can be reduced by 
means of a conical extensbn 50 wthin the second section 28. 
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This invention relates to a safe^ device for use 
wttii a neecfle. 

in handling a hypodennic needle, there Is always 
a chance that the user, or persons in the proximity of 
the neede, may be exposed to accidental pricking s 
theret)y. And in view of the current crop of Infectious 
diseases, particuiaHy the as yet incurable Acquired 
Immune Deficiency Syndrome (AIDS), an urgent need 
exists to provide a safety device for preventing acci- 
dental pricking by a needle, especially one that has io 
been used and is ttterefbre contaminated. 

There are in the prior art a number of safety 
devices for guarding a needle assembly, or mors pre- 
cisely Ss needle or cannula, so that its sharp end wOl 
not be exposed. For example, Spons^ US patent 1B 
1 ,779,451 discloses a syringe that has a needle guard 
pivotable at a point at)Outthe syringe casing for guard- 
ing the needle. Sdslowtcz US patent 3,323,523 dis- 
closes a sheath formed of tuvo portions that can pivot 
about respective hinges to cover a needle. Moreover, 20 
the sheath may t>e locked by having a sleeve slid 
thereover. HaO US patent 3,658,061 disctoses a 
catheter needle guard unit that may be pivoted to 
sr^p over the needle. The sheath, once snapped, 
may be unsnapped since it not locked onto the nee- 25 
die. Smith, Jr. US patent 4.643,722 discloses a 
hypodermk: needle assembly that has a closure hav- 
ing an elongated slot which enables the ctosure to be 
either r^noved from or inserted toward the hypoder- 
mic needia The ^Ith device requires two-hand^ 30 
operation. Furthermm, no locking means is dis- 
ctosed. Nelson et al. US patent 4,659.330, discloses 
a needle protective cap which is slidable, by means of 
a dip, along the body of the syringe. The needle 
cover, however, may be completely renioved from the 3S 
needle. 

Additional sIMable needle protectore are dis- 
ck>sed in Spencer US patents 4,702.738 and 
4.723,943 wherein a protective sheath is shown to be 
slidable along a syringe t)0dy. Further needle covers 40 
that are slidat>le along a syringe t>ody are disctosed in 
Choksi US patent 4,737.144 and Schnieder US patent 
4.743,233. Sonne other example devtoes having pro- 
tective sheaths for needles include Laico et al. US 
patent 4,804,372; Poncy US patent 4316,022; 45 
Schramm US patent 4.826,491; Pont^ US patent 
4342,587; CarreU et al. US patent 4,848,796; 
Ronano US patent 4.850.968; Bayless US patient 
4.850,977; Zert>st et al. US patent 4,850,994; Cree 
US patent 4350.996; Jordan et al. US patent so 
4.858,607; Bayless US patent 4,863,434 and Haber 
US patent 4.892.107. As is readily apparent, all of 
these devices having covers that are slidable along 
the length of the syringe body require tuvo-handed 
operatton. 55 

Another type of prior art needle protective device 
involves the pivoting of a sheath to cover the needle. 
Some prior art examples of this type of device include 


Islorelli US patent 4320,277 wherein a pair of jaws are 
pivoteble and lockable over a needle. As is readily 
apparent, howev^, the Norelll cover also requfrss 
two-handed operation. Glazier US patent 4383,469 
discloses a guard assembly that is coupled to a 
sheath by a fastener and is rotateble about a hinge to 
snap onto the needle. The sheath, along with the 
pivc^ble guard, has to be preassembled v^th the nee- 
dle for a specific ^e of syringe. Schoenberg US 
patent 4,888.001 discloses a longitudinal shank hav- 
ing two flat vn'ngs which are phroteble to enclose the 
sharp distal end of the needle. None of these prior art 
devices apparently discloses the permanent retention 
of the needle by the protective sheath once the pro- 
tective sheath has been pivoted to enclose the nee- 
die. 

There are prior art safety devfees that teach the 
permanent retention of a needle within the housing 
once it has been enctosed thereby. Landis US patent 
4,664.259 Is one such which disloses a needle 
assembly that includes a pivotable housing tiaving 
therein a hook to retain the rteedle within the hou^ng 
afterthe housing has l>een pivoted to enclose the nee- 
dle. The Landis device, however, comes in a unitary 
package, inasmuch as the needle is Integrated into 
the t>ase, which in turn has connected thereto the 
phratable housing. In Unger US patent 4372,552, 
there is also disclosed a pivoteble housing integrated 
into a needle. In an altemathre embodiment, the 
Unger housing has to be threaded to a specific type 
of a needle housing hub. To lock the housing penra- 
nentiy to the needle, a plug has to be pushed firom the 
top of the housing longitudinally into the housing until 
the tip of the needle rests within ttie plug. 

Even vtnth the '259 and '552 devices, inasnujch as 
there is avaaat>le in the market a number 6S diffierent 
types of needles and syringes, there st31 rema'ns a 
need to have a universal saliety device that is adap^ 
able to t>e used with the different types of needles and 
syringes, i^reoever, Et is omperative that such safety 
devtees are suitalde for single-handed operation, as 
for example during emergency room situattons where 
a user may have only one hand free. 

(Moreover, it has t>een found that there is often a 
large unused and therefore wasteful vohime space 
at the junction where the syringe and needte are 
joined whtdh has to be filled with blood drawn from, or 
fluid to be injected Into, a patient 

It is an object of the present invention to provide 
a safety device for use with a needle that avokis these 
disadvanteges. 

According to one aspect of the present invention 
there is provided a safsty device of the at>ove speci- 
fied kind, characterised In that the devtee comprises 
a base having a first section adapted to ntatewfth the 
needle and a second section adapted to mate with a 
syringe, and a housing flexibty connected to the base 
and pivotable to a posltton substantialty in alignment 
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with Hie needle to envelope the needle, and that the 
hou^r^ Includes toddng means to fixedly retain the 
neede within the housing once the housing has been 
pivoted into position. 

The safefy device preferably has an elongate slot s 
through which the needle passes when the housing is 
pivoted into position. The locking means may com- 
prise at least one hookfor securely r^ning the nee- 
dle within the housing. The or each hook may be 
Integra! with the housing. io 

The base preferably includes a pgkl shoulder 
extending therefrom. The housing may be coupled to 
the base by a flexible web. The housing is preferably 
coupled to the substantially rigid shoulder by the flexi- 
ble web. f 5 

The first section preferably includes a protrusion 
and a threaded collar surrounding the protrusion to 
effiect mating of the protrusbn with the needle hub. 

The second section preferably has a bore extend- 
ing therethrough, a partat leastof the bore being tap- 20 
ered to mate with the ejection end of the syringe. The 
second section may include an extenston adapted to 
mateunth an internally-threaded collar that surrounds 
the ejection end of the syringe. 

The first sectbn preferably has a through bore 25 
substantially the size of the bore of the needle, the 
second sectton preferably has a conical extension 
projecting awayfinomtheflrstsectton having a through 
bore substantiany equal to that df the fvst section, the 
respecth^e through bores of the first section and the 30 
conical extensk>n effecting one continous through 
bore In the base; and that the conical exten^'on is 
arranged to be Inserted Into the ejection end of the 
syringe when the second section is mated therewith, 
said conk:al extension substantially reducing the 35 
volume of space through which fluid transits between 
the syringe and the needle. 

A safety needle adapter in accordance with the 
present invention, wfll now be described by way of 
example, with reference to the accompanying draw^ 40 
Ings, in which: 

Rgure 1 A is a side view of a first embodiment of 
the present invention safely adapter; 
Rgure 1B is a plan view of the Figure 1 A embo- 
diment; 45 
Rgure 1 C is a cross-sectional view of sectton AA 
noted in F^ure 1B; 

Rgure 2A is a semi-cross sectional view of 
anotiier embodiment of tiie safety adapter of the 
present invention; 

Rgure 2B is a plan view of the Rgure 2 embodi- 
ment; 

Rgure 2C is a cross-sectional view shown along 
cutA-A In Rgure 2B; 

Rgure 3 is an overall view of tiie safety adapter 
of tiie present invention being used witii a luerslip 
type syringe: and 

Rgure 4 Is an overall view of the safety adapter 


of the present invention being used witii a luer 
lock type syringe. 

With reference to Rgure 1A, tiiere Is shown a 
safety needle adapter having a base 2 witii a first sec- 
tion 2a and a second section 2b. Botii sections 2a and 
2b are integral of one piece moulded base 2. 

Section 2a includes a central protruston 4, con- 
ventionally known as a male luer. Surrounding protru- 
sion 4 is an annular collar 6, extending finom 
approximately the mkisection of base 2. Collar 6, 
altiiough not shown as such in Rgure 1 A, in practice, 
is internally threaded 7, as shown in F^ure 2A. 
Extending from a portion of collar 6 is a substantialty 
rigid shoulder member 8. Connected to the distal end 
1 0 of shoulder member 8, by way of a living hinge or 
flexible web 12, is a housing 14. 

Section 2b extends approximately firom the mid- 
section of t>ase 2 away from cdlar 6, as a hub or 
extension 16. At ttte distal end of hub 16 is, for tills 
embodiment, a circumferential extensk>n 18, extend- 
ing orthogonedty to the longitudinal length of base 2, 
for mating witii tiie internal tiireads of a syrnnge. It 
should be apprectated tiiat instead of a ring-like 
extensk)n, 18 may actually be conr9)rised of a plurality 
of singular extensbns. There is formed at the base 
hub 1 6 an openirig 20 which extends in a decreasingty 
tapered fashton along dotted lines 22a and 22b to the 
top of protruskm 4 to meetwdth an opening 24. Con- 
ventionally, hub 16 may also be considered as the 
fenude luer portion of the adapter of the present inven- 
tion. 

By connecting housing 14 via Ihdng hinge 12 to 
shoufdermemberS, housing 14 is pfvotableaboutdi&- 
tal end 10 of shoulder member 8, such that it comes 
into an alignment position about the longitudinal axis 
of tiie needle or cannula (which is also the longitudined 
axisof base2)of aneedle assembly, as shown and 
to be discussed in Figures 3 and 4. There is shown in 
greater detaO in Figure IB an efongated slot 26 run- 
ning from base 28 of housing 14 to tip 30 tiiereof. Tip 
30 for tills embodiment Is solid, but nr^y be hollow for 
otiier embodffnents. The lengtti of hou^ng 14 is such 
ttiat ft may be used f6r tiie longest or shortest, as well 
as any length In between, needle avaiatde in the mar- 
ket 

As shown in Rgure IB, there is an opening 32 
located near tip 30 and anotiier opening 34 located 
cfoserto base 28 of housing 14. Witii reference also 
to Figure 1C, it can be seen that Slot 26 is bounded 
by sides 36a and 36b, running substantially in parallel 
along tiie lengtii of housing 14, and a base 38. At the 
center of respective openings 32 and 34 tiiere is inte- 
gral witii tiie housing 14 corresponding hook-like 
retaining mechanisms 40 and 4Z At best shown in 
Figure 1C, each of tiie retaining mechanisms 40 and 
42 has a substantialty rigkJ finger 40a extending in a 
downward slope fashton from the apex of extension 
40b, nK)lded to base 38. Itshould be appreciated tiiat, 
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although substantially rigid, finger 40a may be biased 
by ttie cannula of a neecfie assenrtbly toward exten- 
ston 40b until the cannula is past tip 40T thereof, at 
which time finger 40a flexes back Into the posftion 
shewn in Figure 1C, thereby permanently retaining s 
the cannula within the space defined between finger 
40a and extension 40B to prevent the cannula from 
moving relath/a to tKHising 14. 

Retains medianism 42 is the same as r^iner 
mechanism 40 except, as shown in Rgure IB, its io 
finger portion 428 slop^ downward toward side 368 
of hcx^tng 14. In contrast, finger 40a of retaining 
mechanism 40 is shown to be sloping downward 
toward side 36a in the housing. 8y thus transposing 
the finger portions of the respective retainii^ mecharv- is 
i^ns, it becomes more difficult for the cannula of the 
needle assembly to be fbrcibiy removed from the 
housing, were the cannula being retained by both 
retaining mechanisms. 

To provide strength for the housing, a pluralify of 20 
ribs 38 is provided along the length of houdng 14. 
LBcewise, to provide ^rength to base 2, a numba" of 
buttress ribs 40 slanting upward from hub 16 to base 
68 of annular collar 6 is used. These buttress n*bs pro- 
vide rigidity and strength to t>a^ 2 such that the latter 25 
would not crack even If it were subjected to undue 
bending moment at base 68. 

Asecond emtxxllment of the safety adapter of the 
present inventton te illustrated in Rgiros 2A, 28 and 
2C. For these figures, components which are the 30 
same as the components shown in Rgure 1A, 18 and 
1C. or perform essentially the same functions, are 
labelled the same. 

Uke the first embodiment, the Figure 2 embodi- 
ment also has a t>ase 2 connected, by way of a shoui- 35 
der niember 8 and a flexible web or living hinge 12, to 
a housing 14. This embodiment, however, is directed 
to substantialty reducing ttie volume of space through 
which afluid, be it bkxxi or medicament, transits be- 
tween the syringe and the needle, as for example 40 
when tilood is k>eing drawn from a patient to the syri- 
nge or when a medicament in the syringe is being 
intravenously fed to the patient via the needle. 

To achieve this end, the embodiment of Rgure 2A 
has incorporated into base 2, particularty at sectton 45 
28, a conical extension (i-e., a snout or male luer) 50 
extending from approxirDately base 68 to beyond the 
plane of hole 20 at the base of the adapter. Further- 
nK>re, instead of having a through bore such as 23 
shown in Figure 1 extending from top hole 24 to bot- 60 
tom hole 20 and confined by sidewalls 22a and 228 
and therefore having a substentia] arm>unt of dead 
space, the Rgure 2A embodiment now has a through 
bore 52 running continuously from top 4T of male luer 
4 at opening 54 to the distal end of conical extension 55 
50, at opening 56. The diameter of through bore 52 is 
to be manufactured to substentially correspond to the 
typical bore of a typical needle (cannula) of a needle 


assembly so thatfluid transltvig between openings 54 
and 56 would flow directly into the bore of the cannula, 
without having tofitl up unnecessary dead space such 
as shown in Rgure 1A. 

The inventor has found that this elinu'nation of 
dead space. In addition to being attractive to a clini- 
cian, in actuality, has the importerrt advantage of not 
requiring the withdrawal of a larger amount of blood 
than is n^^essaiy, as Is done conventionally. To 
elaborate. ordinarOy, for an infant, to withdraw an 
amount of blood more than Is necessary (for example 
Ice) for the requisite tests woidd be traumatia Yet, 
conventionally, a lot more blood than Is necessaiy b 
in fact wittidrawn from the infant, in view of the large 
amount of dead space between the syringe and the 
needle, such as examplified by through bore 23 in Rg- 
ure 1A. 

With the embodiment shown in F^ure 2A. hcnsr- 
ever, inasmuch as the thrcnigh bore through which 
fluid transits has been reduced by conicai extension 
50, acting effectively as a male extension withhi 
female luer 16 at section 28 of base 2, only a mln^al 
necessary amount of blood needs to be drawn. It 
should be appreciated that the length of conical exten- 
sbn 50 in section 28, and the length of male Iuer4 tn 
section 2a, may be longer or shorter than the respec- 
tive lengths Olustrated in Rgure 28. Ucewise, the 
length of shoulder member 8 may be lengthened or 
shortened, so long as it er^les housing 14, when 
pivoted to align along and about the longftodinal axis 
of the cannula, to be dear of the hub of the assembly 
to which the cannula Is attedied. 

In operation, wfth reference to Rgures 3 and 4, it 
can t>e seen that eSher embodiment of the safety 
adapterof the instant invention may be mated to a luer 
slip syringe 60, shown in Rgure 3, that has as ite ejeo- 
tion end a male luer 62..F6r the Figure 3 Qlustration, 
assuming that the safety adapter embodiment shown 
in Figure 1 A is used, the user needs only to sGp-fft- 
tedly insert male hier 62 into female luer 2b of base 2 
for mating. Needle assembly 64, in the meanwhOe, is 
threaded, by means of fts hub 66, into annular cdlar 
6. The female luer portion of hub 86 of needle assem- 
bly 64 is therefore mated to male luer 4 of base 2, best 
shown in Figure 1 A. Cannula 68 of needle assembly 
64, after use, can be prevented from being exposed 
and accidentally pricking a person by ph^oting houdng 
14, via living hinge 12 following directional arrow 70, 
to envelope cannula 68. 

As should be readily apparent, when housing 14 
is pivoted to align along the longitudinal axis of can- 
nula 68, reteining mechanisms 40 and 42 (see Rg- 
ures 1A and 18), upon dosing of housing 14 onto 
cannula 68, vnli securely retein the housing so that 
there is no relative movement between housing and 
cannula. It should further be appedated that, as the 
length of cannula 68 varies, the fact that there are a 
pluraftty of retaining mechanisms integral of housing 
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14 ensures that the cannula would t>e retained the- 
rein. Alternatively, it should further be appreciated 
that in place of a pluraTrty of retaining mechanisms, 
only one retaining mechanism, appropriately post- 
tfoned somewhere along the length of housing 14, 
may be used. The relative positioning of the retaining 
mechanians along housing 14 is detemrtined, of 
course, to a great extent, tiy the environed length of 
the cannute to be used. 

For the Rgure 3 Blustratton, If the emt>odIment of 
thesafefyadapterof Rgure2Aistot>eu5ed in pface 
of that shown in Rgure 1 A, the same slip^it mating of 
male luer 62 and female luer 2B discussed eariier 
rmains true. But tn addition to that, the conical exten- 
sion (male luer) 50 within female luer 2B of base 2 
(see Rgure 2A) is now inserted through hole 73 into 
male luer 62 of syringe 60. And ina^rmch as through 
bore 52 (see Rgure 2A) had substantially the same 
diameter as the bore of cannula 68 and thus in effect 
provides a direct path from syringe 60 into hub 66 of 
needle assembly 64, the volume of space through 
which a fluid transits between syringe 60 and cannula 
68 Is sub^antially reduced. In other words, the dead 
space vohjnne in a conventional connection between 
the hub of a needle assembly and the male luer of a 
syringe is substantially reduced. 

In Rgure4, there is shown a luer lock type syringe 
72 which has an Intemaify threaded collar 76 sur- 
rounding its male Iuer74. The mating of hub 66 of nee- 
dle assembly 64 to section 2a of t>ase 2 is as was 
discussed with r^ierence to Rgure 3 and therefore wSl 
not be further discussed herein. As for the mating of 
section 28 to male lua-74, with the addition of annular 
collar 76, extension 1 8 at the dtstal end of section 2b 
(see Rgure 2^ is now used to threadedly mate with 
thread 78 at the inner dn::umrerence of collar 76. Male 
luer 74 of course will remain slip4iltedly mated with 
section 28, ffthesafe^ adapter shown in Rgure 1A 
Is used. If, instead, the safely adaptershown in Rgure 
2A is used, then in addition to slip fitting along sides 
22a and 228 (see Rgure 2A) of section 2b. the interior 
of male luer 74 wOl also be mated with conical exten- 
sion 50 so that dead space volume wfll be reduced. 

Inasmuch as the present invention is subject to 
many variations, modifications and changes in detaD, 
ft Is intended that all matter described throi^hcxitthis 
specification and shown In the accompanying draw^ 
ings be interpreted as illustrative only and not in a I nml- 
ting sense. Accordingly, it is intended that ttie 
invention be limited 1^ the spirit and scope of the 
her^ appended daims. 


Claims 

1. A safety device for use vnth a needle, character- 
ised in that ttie device comprises: a base (2) hav^ 
ing a first section (2a) adapted to mate witi) ttie 


needle (68) and a second section (2b) adapted to 
mate witii a syringe (60, 72), and a housing (14) 
flexibly connected to the ba^ (2) and phfotable to 
a position sutvstantially in alignment with the nee- 
6 die to envelope tiie needle, and that the housing 
(14) indudes locking means (40, 42) to fbcedly 
retain tiie neede (68) wfttiln the housing (14) 
once the housing (14) has been pivoted into posi- 
tion. 

io 

2. A safety device according to Claim 1 , character- 
ised in that tiie housing (14) has an elongate slot 
(26) tiirough which tiie needle (68) passes when 
tiie housing (14) is pivoted Into position. 

IS 

3. Asafety device according toClaIm1or2.charao- 
terised In that the locking means comprises at 
least one hook (40, 42) for securely retaining tiie 
needle (68) witiiin the housing (14). 

20 

4. A safety devtoe according to aafrn 3, character- 
ised in ttiat tiie or each hook (40, 42) is integral 
witti the housing (14). 

25 5. A safefy device according to any one of the 

ceding daims, characterised In that the base 02) 
includes a rigid shoulder (8) extending therefrom. 

6. A saf^ device according to any one of the pre- 
30 ceding daims, characterised in that the housing 

(14) is coupled to tiie base by a flexible web (12). 

7. A safety devtee according to Claims 5 and 6, 
characterised in ttiat ttie housing (14) is coupled 
to tiie rigid shoulder (8) by ttie flexible web (12). 

A safety devtee according to any one of the pre- 
ceding daims, characterised in that tiie first sec- 
tion (2a) Includes a protruston (4) and a ttireaded 
collar (6) siOTOundlng ttie protrusion (14) to effect 
mating of the protniskin (4) wfth ttie needle hub 
(66). 

A safefy devtee according to any one of the pre- 
ceding daims, characterised in that ttie second 
section (2b) has a bore (23) extending tiieret- 
hrough, and thata part at least of tiie bore (23) is 
tapered to mate with the ejection end of the syri- 
nge (60). 

A safety 6evtce according to any one of the pre- 
ceding daims, characterised in that tiie second 
section (28) indudes an extension (18) adapted 
to n^te witti an Intemally^threaded collar (76) ttiat 
surrounds the ejection end of the syringe (72). 

11. A safety devtoe according to aiiy one of ttie pre- 
ceding daims, charaderised in that the first seo- 
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tion (2a) has a through bore (52) substantially the 
size of the bore of the needle (68), that the second 
section (2B) has a conical ^dension (50) prcject- 
ing away from the first section (2a) having a 
through bore (52) substantially equal to thatofthe 5 
first section (2a), the respecth/e through bores 
(52) of the first section (2a) and the conical exten- 
sion (50) effi&cfang one contfnojs through bore in 
the base (2); and that the conical extension (50) 
is shaped for insertion into the ejection end (74) io 
of the syringe (72) when the second section (2B) 
is mated therewith, the conical extension (50) 
substantially reducing the volume of space 
through which fluid transits between the syringe 
(72) and the needle (68). is 
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